Twenty cases of unilateral sciatic paralysis, sometimes accompanied by cutaneous gangrene of the ipsilateral buttock, have been s1een in newborn infants in the maternity departments of two hospitals in Liverpool. In Hospital I, the maternity department of which has about 700 deliveries each year, three cases of sciatic paralysis occurred during 1945. In Hospital II, with an average of 3,000 deliveries annually, 17 cases of sciatic paralysis were recorded during the period from April, 1945 , to June, 1948 . Eleven of these cases have been studied by Fahrni (1950) . The purpose of this paper is to record the development of further cases and to suggest a probable theory of causation. Clinical Picture Two cases are here described in detail, and the salient features of all the cases are summarized. Case 1.-A male infant weighing 8 lb. I oz. (3.7 kg.) was the first child of a healthy mother aged 28. Labour took place at term and lasted 32 hours. The head presented in the left occipito-anterior position and the infant was born with the cord tightly around the neck and in a state of asphyxia pallida. *This article is based on a paper read by one of us (F. P. H.) before the Liverpool Paediatric Club on April 22, 1949. Routine measures of resuscitation were employed and recovery was prompt. Before the infant left the labour ward the right leg was noticed to be white and the right buttock of a bluish colour. On the following day the right leg was still pale and there was complete foot-drop.
Case 2. case the initial discoloration appeared to be fading when the infant was taken home against advice on the tenth day.
Two infants had generalized muscu'ar twitchings suggestive of cerebral asphyxia or trauma. The convulsions ceased in 48 hours and there was no evidence of cerebral damage after six or nine months. Discussion Paralysis of one or both legs in a newborn infant may follow a difficult breech delivery, due to stretching of the lumbosacral plexus or to damage to the spinal cord; but such injuries are rare. Morgan (1948) has described radial nerve paralysis in the newborn caused by the intrauterine pressure of a contraction ring. Gangrene of an upper left extremity in a newborn infant has been described by Steiner (1945) . In this case gangrene began in the fingers and progressed to the forearm so that amputation was eventually required. Trauma during delivery was thought to be the cause, the arm having pro'apsed and become compressed between the child's cranium and the'mother's bony pelvis.
It is of interest to note that in 39 cases of gangrene affecting the extremities of newborn infants reviewed by Heller and Alvari (1941) , labour was "difficult" in 11 cases, the cord encircled the neck in two instances, and asphyxia was present in eight cases. Paralysis of the affected limb preceded ihe onset of gangrene in the case described by Steiner and also in a case described by Heller and Alvari.
Various causes for the lesions we have described must now be considered.
1. The adoption of some unusual method of resuscitation by a particular midwife has been suggested, but can be ruled out by the frequent changes of staff in the labour wards.
2. No prominent ridge was found on the resuscitation table which might have damaged the delicate tissues of a newly born infant.
3. A misplaced injection of vitamin K which might conceivably damage the sciatic nerve and the skin of the buttock. When an oily preparation of the vitamin was used in Hospital II, an abscess sometimes occurred at the site of injection, but paralysis or cutaneous gangrene was never recorded. Since September, 1947, a watery preparation has been used exclusively, and it has not been known to cause any ill-effects. Cases of sciatic paralysis continued to occur after the use of vitamin K by injection had been entirely stopped. A. G. O'M.) suggested that " cycliton," the analeptic in regular use in Hospital II, might have been injected into an umbilical artery in mistake for the vein. When we were investigating this possibility Mills (1948) reported somewhat -similar cases which he attributed to the injection of nikethamide (" coramine ") into an umbilical artery. He has since reported the series in detail (Mills, 1949) , and we aeree in general with his conclusions. Bates and Page (1949) have recorded one similar case in which nikethamide was used as an analeptic.
One of us (
In 19 of our 20 cases asphyxia at birth was recorded, and cycliton, 0.3 ml. to 1 ml. was injected into a cord vessel. In one case, however, there was no record of asphyxia being present or cord injection being given, and if our theory is correct it seems probable that a busy midwife had ormitted to note the fact on the case sheet.
The effects of intra-arterial injections of potentially dangerous or irritative drugs have been carefully studied by Cohen (1948) o He discusses 12 cases in which the accidental intra-arterial injection of thiopentone in the antecubital fossa had serious effects. The clinical results included pallor and cyanotic mottling of the skin distal to the site of injection, paralysis, and sensory changes in the forearm and hand, and often an extensive peripheral gangrene which necessitated amputation. Most striking of -all, he describes in detail patches of cutaneous gangrene which closely resemble those which we have seen. In most of the cases described by Cohen, intra-arterial thrombosis was found when arteriectomy was performed (in one case as early as 50 minutes after the injection) or on dissection of an amputated limb.
Gammel (1927) reported necrotic lesions in the skin of the buttock after injections of bismuth and differing in. character from the deep-seated abscess which may follow an intramuscular injection. In one of his cases there was also peroneal nerve paralysis. He was able to find about 30 reports of similar conditions following injection of mercury or bismuth preparations. One observer had made a biopsy of the skin lesion and had found that the cutaneous arterioles were blocked with crystals of bismuth salicylate. This important finding was confirmed by ar'mal experiment. The inference is that the drug had been injected into a deep artery, possibly the inferior gluteal, and had caused local emboli.
Clinically the lesions we have described were comparable with others in which intra-arterial thrombosis has been demonstrated. This possibility must now be examined from the anatomical, physiological, and pharmacological asp2cts.
In the foetus the blood supply to the lower limb is carried by the sciatic artery, the main branch of the internal iliac artery, and the external iliac artery is a purely subsidiary blood supply. After birth this function is reversed; the main blood supply is gradually -taken over by the external iliac artery, and the sciatic artery becomes quite a small vessel, functioning mainly as the nutrient artery of the sciatic nerve.
In asphyxia neonatorum of severe degree the umbilical vein, like other veins, will be collapsed. It is therefore conceivable that an injection into the cord may be given into one of the two umbilical arteries. This fluid will pass down to the hypogastric artery and so to the internal iliac artery and the sciatic artery. If such a fluid caused arterial spasm, followed by thrombosis, the blood supply to the sciatic nerve and to the buttock would be jeopardized.
Nerves have a regional and longitudinal blood supply. They receive twigs from any near-by artery, and those twigs divide in the substance of the nerve to form a longitudinal anastomosis. The latter is said to give nerves a relative independence from the regionaL supply. In the case of the sciatic nerve, however, Adams (1942) , referring to work done on the blood supply of the nerve, says, " The results are convincingly in favour of the dominance in this nerve at least of the regional over the longitudinal." He also points out that degeneration of the sciatic nerve in a rabbit has been produced by ligation of the inferior gluteal artery. One infant died from enteritis, giving the opportunity of sectioning the sciatic nerve. At the level of the slough there were recent haemorrhages into the nerve fascicles, while distal to it the circumference of the fascicles was waxy, suggesting shrinkage. Wallerian degeneration was not seen, probably because an ischaemic nerve with complete anatomical continuity between cell body and axis cylinder still persists, Wallerian degeneration being due essentially to a structural interruption in the continuity of the axis cylinder.
Cohen suggested that the ill-effects of intra-arterial thiopentone might be due to its alkalinity. It has a pH of 10.4-10.6. Cycliton, in contrast, is acid (pH 4.92) and coramine also (pH 5.77) . lt is unlikely that the acidity plays a significant part in causing these lesions, as no ill-effects have followed the use of lobeline (pH 4.80) as an analeptic. Lobeline, however, is an alkaloid obtained from Lobelia inflata, while the other two drugs are synthetic compounds of a similar structure. Nikethamide (coramine) = pyridine-/8-carboxylic acid diethylamide. Cycliton = diethylamide of 3: 5-dimethyliso-oxazol-4-carboxylic acid.
No information has been obtainable about the detailed pharmacological action of cycliton. Faust (1925) has shown that nikethamide causes vasoconstriction by local action on the vessels, a property not found when Curtis and Wright (1926) investigated lobeline. Possibly the vasoconstriction produced locally by cycliton, associated with the vasoconstriction and slowing in arterial blood flow that accompanies asphyxia, precipitates the development of thrombosis. Beyond this we can only say, as Cohen does of thiopentone, that the arterial intima appears to be particularly sensitive to cycliton.
An attempt to reconstitute the lesion in animals was made by Professor R. A. Gregory (Department of Physiology). One millilitre of cycliton was injected into the internal iliac arteries of six adult cats, under light ether anaesthesia at aseptic operation, with negative results. The experiments were then repeated, but before injecting the cycliton the animals were kept in a state of asphyxia. Again the results were negative. Finally, in order to make conditions as comparable as possible to those obtaining in the newborn infant, sma'l amounts of cycliton (0.05-0.5 ml.) were injected into the timbilical arteries of four newborn kittens'; none of these animals survived longer than 24 hours. Summary Twenty cases of unilateral sciatic paralysis in the newborn, sometimes accompanied by cutaneous gangrene, are described.
Accidental injection of cycliton into an artery instead of the vein in the umbilical cord is suggested as the possible cause of the lesions.
Experimental proof is as yet lacking, but the evidence in favour of this theory is as follows:
1. The cases occurred only in the hospitals in the city of Liverpool in which cycliton was in use.
2. The only common factors were asphyxia at birth and injection of cycliton into a cord vessel.
3. The lesions are consistent with the results of ischaemia due to disturbance of blood flow in the internal iliac artery, and are comparable to the lesions produced by intra-arterial injection of thiopentone. They also considered that purpura mav occur as a pretuberculous manifestation, though they did not classify it as such, and they stress the importance of searching for a tuberculous focus in the presence of chronic or recurring purpuric eruptions. Single cases found in the literaturesuch as that of Gossner, who reported the occurrence of purpura in a man with a tuberculous testis, the eruption disappearing with the removal of the organ-can be fitted into the classification.
The gravity of purpura as a symptom in pulmonary tuberculosis was stressed by Cruice (1912) , who considered that it marked either a terminal stage or an exacerbation from which the patient might die, or if recovery occurred the state of the lesion would be found to be more advanced.
The purpura may be due to a symptomatic thrombocytopenia, be a simple symptomatic purpura, or be of the Henohi-Schoenlein group. The last-mentioned form is suggested by Bauch (1916) . Witts (1946) considers that in all cases the endothelial lining of the vessels is damaged, and states that the platelet count varies from case to case. Greengard (1931) , in his review of two cases, also considered capillary damage to be the most important factor in its development.
Case 1 A man aged 44 was admitted to hospital from the out-patient department. He gave a history of heaviness in the abdomen associated with nausca and loss of appetite of nine days' duration. Two days before admission he had noticed a generalized
